Gummy and asymmetric smile was affecting patients' selfconfidence and life standards. Immediate, nonsurgical botox applications delivered painless and rapid solution to the patients. It has been shown that botulinum toxin type A (BTX-A) injection, which is used in correcting excessive gingival display caused by hyperactive upper lip elevator muscles, is quite effective in gummy and asymmetric smile cases. The patients were reasonably satisfied with the outcomes of the treatment. In spite of the transient effect of BTX-A, even after 6 months of treatment, it was revealed that the gummy and asymmetric smile was within normal limits and did not fully return. For this reason, depending on the needs of the patient, BTX-A injection can be used as an alternative procedure for faster and minimally invasive treatment of gummy and asymmetric smile cases.
INTRODUCTION
Among all facial expressions, smile is regarded as the most charming and complex expression. When human history is examined, it is said that one of the most effective means by which people express their feelings is smile 1 ; 2 mm or more of gingival display upon smiling is described as gummy smile. Extreme gingival display upon smiling may be esthetically uncomfortable for patients. There are many factors that play a role in gummy smile cases, and one of them is hyperfunctional lip elevator muscles. 2 It is known that the extreme gingival display on smiling is 1 Associate Professor, 2, 3 Research Assistant caused by the difference between the lower edge of the upper lip and the upper margin of the incisor teeth, which is considered as the most embarrassing esthetic problem in humans. There are several methods to treat gummy and asymmetric smile cases, depending on the condition of the patient, such as orthodontic surgeries like LeFort I osteotomy, orthodontic treatment, crown lengthening, gingivoplasty, and BTX injections. 3 The use of BTX in cosmetic purposes, over the past two decades, has quickly become one of the most effective treatment options for improving esthetic facial conditions. For a long time, BTX has been used for the treatment of wrinkles in the upper third of the face area as the most preferred treatment option. In addition to this, it has recently been used in other areas, including in the treatment involving the middle and lower thirds of the face and the neck to prevent and correct the changes caused by muscle contraction, such as gummy smile. 1 Since the 1970s, BTX has been used extensively in the treatment of different problems associated with pain and extreme muscle contraction. Botulinum toxin is produced from an anaerobic bacterium called Clostridium botulinum. The BTX has eight different serotypes, the most effective and most commonly used serotype being BTX-A. Purified BTX-A, a stable, sterile, vacuum-dried powder diluted with a preservative-free saline solution, occurs as a consequence of C. botulinum fermentation. 4 The toxin induces a transient state of muscle paralysis as a result of inhibiting presynaptic acetylcholine release at the neuromuscular junction. This chemical denervation effect has been effectively applied in esthetic plastic surgery where low doses can be used to reduce the effects of hyperkinetic facial muscles. 5, 6 The purpose of this report is to show the use of BTX-A for the treatment of gummy and asymmetric smile as a nonsurgical, fast, painless, and noninvasive method.
MATERIALS AND METHODS

Case 1
A 28-year-old female patient came to Ankara University Faculty of Dentistry, Department of Periodontology with the complaint of extreme gingival display during smiling which affected her self-confidence and psychological state. According to anamnesis obtained, the patient had not reported any systemic diseases or drug use. Oral examination revealed that the skeletal jaw relationship of the patient was normal and the etiology of gummy smile was due to hypermobile upper lip.
Since no prosthetic restoration was planned for the patient, crown lengthening, one of the treatment options, was not preferred due to risk of sensitivity development after surgery. The second option, lip repositioning technique, was denied by the patient due to fear of surgical procedure. Botulinum toxin injection, which is a noninvasive, nonsurgical procedure that does not need intraoral application, was more preferable by the patient.
A 2.5 unit BTX-A (BOTOX ® onabotulinumtoxinA, Allergan, Dublin, Ireland) injection was planned to the left and right side of musculus levator labii superioris muscles. Fifteen days later, the patient was recalled to the clinic. Since the patient's satisfaction was high as a result of the controls performed at 1, 3, 6 months, the application was not repeated (Fig. 1) .
Case 2
A 23-year-old female patient referred to our clinic reported dissatisfaction with the excessive gingival exposition and asymmetry during her smile. According to anamnesis obtained, she was systemically and dentally healthy with unremarkable use of any drugs.
In the examination performed, it was observed that the left upper lip movement was higher than the right and musculus levator labii superioris was more active. A single-sided 2.5 unit BTX-A injection was planned. On the 15th day, the asymmetry of the upper lip was less, but since it did not completely disappear, 2.5 unit injections were applied to the same point again. Patient satisfaction was significantly high at 1-month follow-up (Fig. 2) . 
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relapse and scar formation. Because of all side effects, noninvasive BTX treatments are considered to be more comfortable, easier, and painless methods for patients. Due to all these reasons, BTX applications in dentistry are becoming more popular day by day. The literature on BTX application frequency and dose has been researched. The BTX should be injected with small, carefully titrated doses to limit excessive contraction of the upper lip muscles. Hwang et al 10 recommended
an injection point for BTX and called it as Yonsei point. This point is mainly located at the center of the triangle formed by the levator labii superioris, levator labii superioris alaeque nasi, and zygomaticus minor. According to this protocol, a 3-unit dose is recommended for each injection site. Also the frequency of BTX-A application (more than 12 weeks) is another point that should be careful since repeated applications can result in the formation of neutralizing antibodies against toxins, which can lead to disappointing and undesired results. The effect of BTX-A lasts for 6 months except for more serious cases (3 months). The application interval is between 4 and 8 months, and this time should be respected because there is accumulation of antibodies that reduces the effect of BTX-A.
11,13
The injection dose varies among studies. In a study by Nayyar et al, 12 they treated five patients with extreme gingival exposure emerging from hyperfunctional upper lip elevator muscles with BTX injections. It was noted that 2.5 units BTX per muscle was applied to the patients bilaterally into the levator labii superioris, levator labii superioris alaeque nasi, levator labii superioris, and zygomaticus minor muscles. According to the results of this study, the duration of the effect varied from 3 to 6 months and no side effects were reported. However, the observed improvement after botox administration is transient and should be repeated every 6 months to 1 year. Considering this study, in case 1, 2.5 units of BTX injection was applied from one point both on the right and left side. We observed that the efficacy of BTX decreased at the 6th month control but did not completely disappear. Brum et al 13 reported that the application area was the nose wing sideways at two points (Yonsei Point). Both sides had a 2-unit Botox application and no additional application was needed. The maximum effect of improvement was recognized after 15 days, but clinical results were obtained for 6 months.
Although it is a simple and safe procedure, BTX injection may be linked with some side effects, such as infection, pain in the injection site, edema, ptosis or upper lip tension, and smile asymmetry. It is crucial for the dentist to analyze the dosage, technical certainty, and the area of injection. 14, 15 The clinical effects of BTX applications come out within 2 to 10 days after injection and the highest visible effect occurs 14 days after injection. 11, 13 There are some contraindications in the use of BTX. It is recommended not to use in the case of pregnancy; hypersensitivity to BTX itself or lactose and albumin; muscular and neurodegenerative diseases, such as myasthenia gravis, Eaton-Lambert syndrome myasthenia, amyotrophic lateral sclerosis, and the simultaneous use of aminoglycoside antibiotics that can enhance the toxin effect. In addition, there may be drug interactions of BTX-A with calcium channel blockers, cyclosporines and cholinesterase inhibitors. All these situations should be evaluated carefully before BTX application. 11, 12, 14 In spite of its reversibility via neuromuscular complex and some adverse effects, BTX-A injections appear to be the least invasive treatment option for gummy and asymmetric smile cases.
CONCLUSION
It has been shown that BTX-A injection, which is used in correcting excessive gingival display caused by hyperactive upper lip elevator muscles, is quite effective in gummy and asymmetric smile cases. The patients were reasonably satisfied with the outcomes of the treatment. In spite of the transient effect of botox, even after 6 months of treatment, it was revealed that the gummy and asymmetric smile was within normal limits and did not fully return. For this reason, depending on the needs of the patient, this treatment approach may be used as an alternative procedure for faster and minimally invasive treatment of gummy and asymmetric smile cases.
